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7>7l^l£ ^ E^l^l ^>^-e)(SA-STI)# 3Hr 1-^1^ oil as] #*1^ 
711 °H ^^^°1 7flAl£l<^ o^rf. SA-STI ^21 £fe ^JE^l 71^ #ofl ^Vs)-^ 
^W". ^"71 B\\£ tfofl 530°C °H V ^ *fll ^r^H #5.^ TflolE^ ^ 

^th}. ^T-71 afll TlMS^ 580°C ^l^ ^12 ^J£<HH Z\}2 7)1 o]E 

<?l-^m ^2V^4- *fll TflolE^O. ^2V^ * ^2 #^ 711 0)E*^- 

* f^t^, *fll #S*g TllolJEL^ ^igofl *><g AV^O] 
y o^lW. 14^, 711 o]E *R V * 711 ^}.H *3 ^ olc)-. 

£ 4 
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^1-71^1^ ^ £±r S-fl^S ^lSS] TllojE ^ 

{Method of forming floating gate of non-volatile memory device having 
self-aligned shallow trench isolation} 

£ l£ ^-^91 SA-STI SHflA] $]^^ *4^7>}7) 

S. 2^ £ 12] A S-cH^olcf. 

£ 3a vfl^j £ 3c^r ^fV SA-STI f5f ^ ^sflA] nfls&l *ll 

£ 4^r 7$1 ^}*\}6\] o^tb *fll ^ *fl2 TlME^cq -gv eflAj^l- 

100 : «V£^] 71^- 102 : ^sj-^ sfl^ 

104 : t!]o)e sflBi 106 : ^sj-^- sflfj 

108 : ^-EL ^-s[^ 110 : Bi ^ ^s}-^ 

112 : afll #5.^ TflolE* 114 : ^ 2 #5.^ t!1o]e^ 
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M^l^] ri*}^-^ (self-aligned shallow trench isolation; °}-s} "SA-STI"^ ^t})-!- 
£1= Irfl^S Thiols ^^« 0 >^oll ^ol4. 

<n> tiV^^l ^-^1^ DRAMCdynamic random access memory) ^ SRAMCstatic random 

access memory)^- *}?}°} *1 ^ofl rcfe}- HH^l" 9^*15^ ^ (volat i le)°l ^ 

r-flolE^ oj.^^ol bb>^- RAM ^-4, eflo}Ell- <3^*>^ ZL ^-Efll- -fr*^ ^ oi 

^nl cflolE^ ROMCread only memory) *fl#o_3. 3.7\] ^ 9X^. 

^l&ltb ROM ^ ^<HM, #7l3o_S. ^)o]^$] EEPROMCelectrically 
erasable and programmable ROM) #efl^l ^flS-eH cfl^r ^r-8.7} ^Jl £>tf. !-5flX| 

«fl£Sl Jl^AS. #713 4i7l7}- 7j-^*V EEPROM^l ^ ^tflS.^, F-N E| 

(Fowler-Nordheim tunneling) £^ ^fl^ ^^t;} (channel hot electron injection) 
4r °l-g-wM ^d7]2jo.£. cflo]E^ ^H^b ^o]cf. 

<i2> ji^m 1-eflA] pfls.^ ^>7l r^ia. ^lJS.el (magnetic disk memory) 

tfl« ^ 7)tfl£}Ml, o]^ ^ ^ ^(access 

time), ZL^Jl ^-gr ^ ±S ^ 7>*1 ^7) afl^olcf. ZL^u)-, # 
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°H <4^, ^-£*fl 7l^o]l ofl^y. Cgrt^. 7$2]-5} 7 } <^*V oJjB) tJ. sflBlulj- TflolEO] 
4^1-1: ^^*>7ll ^^^-o.^.^ t)l ee} o] #0} o]^ 7^* #<*H nfls.Bl ^ Aj-o^-i- 
^Al^ ^ oj^ i o 1> SA-STI #EflA] <^|£B] ^oVsl^cf. 

<13> £ i^. ^a o v^o] SA- STI ^-^ ^^a] d, 1s .^ ^}S>\ ^ S « o >^ o. ^^^ 7l 

<14> £ 1# #35:Sj-£ f 7l#(10) #5^, *fl 1 ^3^* ^ ^3^* 

E^*H ^S)-^ *D€(16), *fll #5.^ ?)MS(14) ^ #3^(12)* 31 

^r*lH , 7i^-(io)^ *J^«H i= 31*1 (18)1- 

(damage)* ff-^^M ^31*1(18)^1 ^-^-^ #3. ^.o^]^ ^^e]^ 

<16> # 7 j XJ.^. 7llolE(14)^ ^^A^ E^ AV2l-5l-(12)^ ^^0_^ 

^>^^l(oxidant)7> ^D^H ^sKKl2)£l ^^l 2£] "a M )7}- 

€4. °l&it!: Hj^al^ofl ^^] ( E ^ #3^(12)31 7} ^ >fl 
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71101^(14)0^ «-«ol ^Elti. 7l^r7l(£ 2^1 »b")« 3" Til 51 Zl, 5fl ^o) ^■ 

(WW ^S>7ll ^Cf. O^H, aktaol i^El W 71^-71* SHrtJ-fe- ^ ofl^Eofl tflS} 
^ $*J3fe 7l^7l« ^Hr^ ^ a, Hs}^ 2flH(16)2l ti>S 0> 

efl^r ^5)-bv sflli(16)^ #7H1 ^sM]^ ^ 1: f-7> ^*Hs)°l *l]l #5.^ 7llolE(14) 

^ ^ ^-¥-7> 1-11 71 El tL 71^711- ^Tfl 5) ^ ^ , ^1 7lME(i4) f^*.*) 

^l^-g-^r sq^S i^El tL 71^-711- 7>^o.S^, "H^V ^Sl-Sl ^4 ^ol 

7l^ ^v«. *#f$o\}*] ofl^Eo]! o)^ ^l^si^q. ofl^Hofl tflsfl zl ^l^ 

7-l^l^C.^ ^--§-^>7ll ^Cf. 

^"71 S^l^l(18)l- ufl^KE-if- CVD-^5K^ ^^-*V ^, ^-71 szfl^i 
(16)^1 S^°l «fl^l CVD-^-sl-^-i- 3K> 71313 <g*K chemical mechanical 

polishing; CMP) "E-^^S. 4^°.^, ^$\*\(i8)2] ^\^-°\] €^ ^^(£.^^1 g> 
-§-)* ^<3W. 

<y^> il^ ^SLS. ^-71 2fl^(16)4- ^]7i^- 3F, ^111 #5.^ 7llolE(14) 

^ ^V5l-Sl-(22)^ ^J-«-o]l ^2 TflolEf ^^^71 ^- 7 ] ^ ^ 

oli= (14)^ ^oj*l- 1-^^- ^3><5H *fl2 cf^^^^^^^- ^ ^-°r, A>^1A1 

^ ^*cHl ^«fl ^^-(22) ^ ^2 cf^^^El^-^-i: *H7^H o] o. 

*>tt €1-4 ^-^51^ all 2 7llolE(t= Al ^| ^^*Vrf. a o >7) ^ 2 

TlMM^ *fll 7llolE(l4)2l. ^71^0.5. ^ ^*<H1^ tg>£^ -Pr*!^' 
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1020020068939 %;^ ^7}: 2002/11/28 

7)# ol 7 l «fl£-°fl ^ ^We}-, ^= -S.olH.(void)7|- 

SA-STI *ll<#£)£tK ^, 7fll tIMM* oj-g-^c^ SA-STI 

<5} ^.EL ^VSj-^Kg: ^ ZL t± 71^711- £±r ^7] *fll fi^ TIME 

# ^l^^-rf. ziei cf^-, 580 °C -H^MH £11 cf^^^e)^ 0.3. °1^<H*1 

711o]e^^. 7]] #2}-*}- ^, Afl>8 ^-g- ^l^tbcf. Tfl^sfH, 530 °C 
*i MM ^^^s^^S. ol^-oj^i 7112 Tflols^ ^gv^tj. 

£#^7l ttfl^-oll, Tfll #3.^ TllolE^Ol Aj-JjL S £o]| 15A AVsJ-oVol 

^^Ml Ol^- ^-O] ^1 TflolS^^ 7fl2 TflolE^o) A ].ololl 

^ TflolE 7-HKg; #7>A^ ^7>ol ^7)^ <gs|-A] £.0} O.^. 

SEtb, *fll #5-^ TllojE ^ 2 TllolE^-g- ^2V^> 

7l «fl&oll ^ Al^>ol zjo^^ t^o] ojcf. 
[^o] °1^I*> 71^21 3*1-711] 

SA-STI* ^ IrW^ ^1^1 Tfl ^1M ^l^KrHl 91 
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# 5Hr #5^1 71^; #ofl #S)-^ ^*Rr #7ll ; #7l A]-J^ ^ 53(rc 
°1#^1 *fll £r51°lH *fll tS^ TflolH*^. cfTjJ; ^ # 7 | ^ U ^ojE 

# #<H1 580 °C ^l*}^ ^2 ^t£^a^ ^2 7\}°}^% 91-*]^ ^*Hr #7fl-I- ^ 

tif^-^^Tfl^, #71 ^11 #3L^ Tfl o]e^ £1S t^^sm SE^ <a^S 
-g- afe ^S^H wi^^^E]^. ^ ^#W. 

1^ ^ 4i^>^El «VE*ll 7l# #ofl E^ #2}-5M; 

#31: #7l ^ ^«1 iflofl 3.^*Rr #741; 530°C <>l#2l ^1 ^S^H £3g 

7>i» ^°U*>#H #71 E^ A]-^ #°fl ^^^51^-* ^^><^ *U 

^l°)St|- ^#s}b cj-711; 580 °C ol^5l ^12 z\}2 7}if ^*1-#*1 # 

71 afli TIME* #ofl M E al^^^ele^ ^1-^1^- ^<5H ^12 fS^ Tfloi 

^#*Kr #31; ^ #71 71^ ^uls^-Ei ci-7111- ^-til^Rr $ 

-8- ^HJilS 

1- #.£*fi 71^- #ofl e^ #sKMr #711; #71 71^-1: ^ ^) v}H 

S^^b #7fl; 530 °C ol#o^ ^1 ^£oflAl #71 E|^ #31-^ AVo)) ojiEHJE cf^^^Hl 
^^^f^ #5-^ TflolJE^g- ^#5^ cj-Tfl; 580 °C olsfo] A ] 2 
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7\^% ^<y*}#^ m xme^ ^-ofl tii^^^ei^* 

*M 7112 TflolE*^- $^*J.fe ^ ^-71 71^ ^ ^til^Bl ^^J- 

^ ^T^l» ^*l*Rr ?A^r ^ nfl S el #*lol ^l^Wj-^-g- ^^^Cf. 

w>^^> £4§ ^HHl ^i*!- "lis-el ^1^1 Xla^^r, A 

7l^l€ M^l^l ^-gr^ ^ «V£^1 71^; ^Hl #3^* *§^*Rr 

#31; ^"71 7l^# ^ ^til iflofl S^Rr #31; 530 °C #71 E-) 

711; 580°C ol§>^ ^ 2 ^JSioflAi *m #S.^'7flo]E^ >y-ofl ^5L^S «l^^^Hle 

1- °J-^1^ #*h*H *fl2 f^^ 7lMs4# *8>8*Hr ^Tjl; ^7] 7l^-# ^«1^ 
Ei <Si^*Br #741; ^ ^"71 ^12 TflolM^ol 71^ ^Hl 5E^« 

°t^H A o V 7l 7)12 * ^lll Tflo] Eff £ .§Al7l^ #7111- ^ltjRr ^-fr f^AS 

#^ofl ^*>^, SA-STI ^ ^lS-el 58 °H 7)11 #5L^ 

7flolM#4 7112 Tflol ol_ A ]e ^av^-o.^.^) ^il ! Tflole*^ a #oll 

<M-*M ^#*Hf ?A^r «<Mth=h n}^, TflolS 7-1 ^ 7 flAj^>ZL ^ Al#^- 
S- 3a £ 3c ^ iHgofl ^ SA-STI ^ #BflAl Dj|5L&] ^ 
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<31> £ 3a» , ^ -8- ^ ^>7l °!]E) ti. 7flo}E^ 

3flH* ^*Rr SA-STI 1HH ^*fl ^r£^l 7}^ (100) ^Hl «J= #3^(108) 

* ^^W. ^7H, %V S j=ljt 102^- ^5)-^- 104^ fS^ 7fl°lM 3fl€, 106-8: 

<32> £ 3b# ^7] TlH E 3flEH(l04)^- ^ ^lTltb * 

, ^ afljEL #3-^(102)* ^ ^0.3. ^ SA-STI 

<33> nel t^, ^7} m^- #s^(106) ^ 7l^r(100) >M ^ S^l>iE^ 7-1] °1 S 

^ E^ ^BV(108)# ^ W -f , ZL $H1 TijolE^dio)^- 

^-71 *fll #5.^ ^olE^dio) 530 = c ol^vo] ^! T g r£( ^^^ti]- 530 
°C~650°CS] 4|1 £r£.olH cfTj^^^s. &}nsE nf^^^e)^ ^S] 

#71 »ll #5.^ 7j|olEf( 110 )t al^^^sl^-AS * 

# I^BH Wl^^MH ^^^VO.S ^-^Ol^i^^) tL3l]7} 

#^ 7HolE^( 110 )jl)- ZL E^ ^5^(108) ^r^l Tfl^ofl nfl^- -g- -§-^o] ^ 

*H Ei^ ^2KKl08)£] ^ 71 Tfl ^C)-. Etl, o]=.^^l 

^11 TflolE^diO)^- P0C1 3 ^olij Oj^olol] S]^) N ^ 7g 

•T-, ^^^E]^-^ ^^^7]- ^ 7]1 (grain boundary)!- nf-Sr JE^Hl-o] ol^^o] E ^ 
^^•(108)-2-S Ei^ -*rsKKl08)* «SSM£ ^ 5^. , wv^ 

°lH^r E^ tfsKK 108)^ 1^ «^l*>7l 3*r<^ 530 °C o}#o] ^j! ^ofl^ cf^^ 
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X]l #5.^ Til 0lJE^( llO)^- ^^W. 
<34> £ 3d" X]l #^ XMS^(llO) Aj-ojl ^-^^^ Xl2 Tfl 

^1^^(112)^ #2]-^ Xl2 fS^ 7flolE^(n2)^- 580°C °}f>\2] XI 2 ^r£, «V 

^■*)*Mlfe 550 °C X] 2 ^r£ofl^ Hl^^^^s SE^ ^£ = 1 wl^^^sl 

# ^ *>q-S ^^tb^-. #7l X| 2 7flolE^(ii2)^ *^ 

wV^^3r>cf. Ul^^^^^-O.^ ol^oj^l XI 2 7flolM^(112)^r ^ 

<35> o]o]*\ t £A]^1^ ^5*^, ^^-S. ^"71 3g£L 4+3^(108) XI 1 

^ XI 2 #5.^ 7fl°lM#(110, 112)1: °l:£;*Rr nfla.e) ^o) TjjolE 

<36> ZLBl cfl-, Aj-71 ^Hl ONO^- ^ -n-^^ 3? ^ISI- 7flo]E^- ^>^s. 

tb -f , ^3-2-3. SSt TflojE, -e-^nV > ^ 2 #5.^ X|°lM^(112) g 

Xll #5.^ 7llolE*(iio)l- £A1 ^Z^O.^*) nllS. >i M^^l^E^ ilH^ 7)) o]E 

<38> £ 3b ^ S. 41- ^S^, SA-STI ^2:* 5fe *KEXl 7l^;(100) ^2}- 

^(110)* ^tb ^"7) 7l^-(100)l- ^Z}" ^Wl^ ^ ^^°fl S^Alflcf. Aj-71 - 
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3V ^Hl^r wfl^l^ SEfe nfl<^ ^cq A>-g-*Vcf. o^Ai, 400 °C ^£ 

a). 

<39> T^flA], *fr 7 ) ^ %\j\<H 530 °C o]^o) i t| w> ^-31^711^ 580°C 

31 5.^ J1^0.S ^A^J ^(#711 b), ^"71 ^ MH) #3> iii 7>^, ^tfl 

500cc^ ^(SiH 4 ) ^li 7>i, ^^dl *t 200cc^ 5L^(PH 3 ) 7 >^» 

^^^^ ^^-(110) ^oHl £5Li= *)U Tfl 

olm#(112)# ^^(#31 c ). 
<40> £ 3c ^ £ 41- ^ ^Efl!- o-xl^l-^^ a o > 7) ^ ^tf|o) ^5L# 

580°C *fl2 ^5L, «}^-^*>7fl^ 520°C ^Sl^\ ^^S. flcf d ) . Tfl^ 

#7] ^ iflofl ^ ±_SL^ 7}i, afl^tfl 500cc^ ^?KSiH 4 ) 7\^9\- 

A}2 SL^ 7}+, ^1^1 cfl 120cc^ ii^(PH 3 ) 7fif ^o^}^ ^1-71 *U Tfl 
^1^^(112) 4H1 E£i til^^^e]^ o]-A]^ ^aj-^H ^12 fS^ TllolE^dH)^- 
^WC^l e). 

<4i> ^7) ^12 Tllo] e*( 114 )o^ ^avol i&JLJE)^, ^(N 2 ) HL^- o}3.^-(Ar) 7> 

^ ^ 7>i» ^-71 ^ ^ ^S. ^^*H 71^(100)2] a^o!] 

^ 7>i» ^l7ltV^(^7jl f). Ziej Cf-g-, AJ-71 ^ 
400°C5L #^A] 7lZL(^;7]l g) Aj-71 7l^-(100)# ^ ^S^W^^l g) . 

<42> AjAl^)^]^^ ^- 7 ) ul ^ 2 §^ 7^1^(112, H4)^- S>q-^ ^ 

oflA^ ^v^o.^. Aj. 7 | ^! ^ #j^ey 7flo]E^( 112) 114)^ ^W] 

<?l-Al^S. ^3)-^ 5U<=K ^, ^7l *fll 7DolE^( 112 )-^ ^31- ^ujo] 
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^ *«*HH #^>^, ^* *fll 7flolE^(i 12 )ol &2&6\ oi^ 

71^(100)* -8-71 #3- ^wl^ ^2 ^ * ^-71 7flo|E^ 

(112) ^Hl *fl2 #S*D TflojE^du)^- ^aj-^cf. o]nfl ( *Qi ^ ^ttHH ^2 ^ 

w>^*V *fl2 -*UHH <^}^, ^ ^ 

^, 530 1 oj#o} 7lt ^ ^>s(-^ ^oHl <>!£=e c^^E^^g- 

^<5H TflolE*^- ^ C}^-, ^7] ^ -gr^l- 580°C 

o}-&}<% z\]2 ^i£S ^Al^l , ph 3 7>ifif ^ 7fi# ^^-^l #7] ^11 # 

H>^«: *fl3 ^AHH 3]*>^, ^ *fly^ 71 ^ 3.^ 

^, 530 °C ^ ^ofl A] 7}$; B]^_ #ofl Oj£2E 

^1 7flolM#^r $^^h tfg-, #7l ^ £r£» 580"C 

# ^HB^ A]2 TiHS^ ^^*Vnf. ^-7] ^12 TlMef^ ^ 

^€ 71^-8: ^4 ^til^Ei ^5.^*1- ^-7) 71^- ^H] <?](P) Ji^(B)2f 
£^^t «l^oi^ av 7 | ^ 2 ^ ^.tg TflolE^^- olo^A^ 300 °C 

°l A o V ^ ^r^H 1^5m ^l^M ^71 5L^<=«- ^sM^tf. 

w}^ ^-o] ^34) ^V^, SA-STI -tfl^ *\}5.2{ #*H1 

*fll 7llolE*4 ^2 TflolHf-g- <y-A]^- ^1 #5.^ 
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Aj-^^V ^-o], £ t^oj y>e}-3l^ AjAj^l- #2:SH ^^^>^^ D J *fl# 7l# 

£-o)<^ ^>7l^ j^o} ^o^oll 7l7M ^ A>AJ- g ego^ 
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1] 

#7l *fll fS^ 711 oje* ^Hl 580 °C *fl2 ^ofl^ *fl2 TflojE* o. 

^ v *Kr ^r^l» ^a^Hr ^-^^-S ^-fl^ nflsel 

[3^8- 2] 
3] 
4] 

*)U%M1 5tM^ , A cM 530°C-650°CS1 ^ vflofl 01^ ^ m^io s 
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5] 

*H11H ^^^i, ^71 X| 2 ^51^r 550°C ^ ^ ^.fl^ XlSL 

Si XI 
6] 

*>7l^l€ ^ H^l ^X--g-e| ^ wVEXl 71^- ^H] B] s AVsj-^-g; tg 

^71 7)^ ^3j- ^al iflofl 3.^*Kr ^-^1; 

530 °C °1^1 XI 1 £r5L*lH X)l 7j-^# ^o^^^ Aj- 7 | Aj-^nV Aj-ofl £ 

580 °C XI 2 £rJEXH x]2 ^ ^cg^x\ s£ 7 ] xi 1 XHS. 

# ^Ml wl^^^e]^ <y-Al-f- XI 2 XH^-I- ^*Hr 

#31; ^ 

^7] 7]^ ^ ^Hl^L^-Ei ^S^Kr #Xl«- ^y]*>^ ^'AS <5>^ 1- 

'fl*^ "11 5. el ^lfil XlS«<Hl. 
[^^^ 7] 

^16%H1 91°]*], ^7} XI 1 ^ X12 7}^ PH 3 7>i°] ^ ^io £ ^ -i:^)^ 
XI 2. el ^1^1 XlS«o v ^. 
8] 

^16%H1 5a°l^, #71 XI 1 ^ X12 1-5. U XMH^8- ^M-^l *3 ^«HH 
^ 7 A^r ^SLS. *fi_5L el Xl2^ . 
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1020020068939 



2002/11/28 



IQtt 9] 



#^>i, ^"71 *fl2 §3.^ 711 0}E^^. #7l ^ ^til^ ^2 ^ *«WH>H ^S^fe 

10] 

^"71 7m* ^zj- ^H} vfloj) #31; 

530°C ol^cq ^jj! ^oflAl 4V7I ^VsJ-n]- ^Hl ^££1 cf^^^Bl^* ^aj- 

*M *fll #5L^ 711 olH*^. ^*Kr #31; 

580 °C °1*}<>1 *fl2 £r.E.<HH j=3g 7>>il- ^«g§>^ .^-71 *fll Tflolje^ # 

<H1 £11 wl^^^el^* A2 TfloiM^-8: *§^*Hr #31; * 

^7l 7l^# =§^ SlS-^Rr #3l» ^«l*Rr ^-g- s^io S 1- 

^|2.S| . 
111 

^10%H1 &<H>H, ^"71 JE^g PH 3 7}^o] ^ s^io S ^ 1-^^ ^IS- 

12] 

21110^1 5U<>H, ^7) ^ A2 #3-U 3MJ=#£" 3 >1+ o^ #3" 
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13] 

^lllO^Hl $X°1*], A oM ^1 711 ojE^ ^"71 ^Wl^ afll ^ %*]o\] 

*\ #^5>J1, #7l *ll2 7flolM#^ ^7] ^ ^wlS] ^12 ^ ^aH^ ^z}-Tj> 

14] 

^•71 71^-g- ^til iflofl g.^*}^ c^l; 

530 °C °1^ ^ a o v 7 i E ^ ^Vs}-^- ^1 oj££E cf^^^ 

*H ^1 #^ TllolE^^- CJ^; 

^71 71^ ^ ^yl^Ei £3.^*1-^ #31; ^ 

#7l *fl2 TflolE^o] 71^ #ofl S^S* ol^^oj^j.^ AV 7 | ^ 2 
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